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Abstract  
Background: It has been estimated that about 10–20% of adolescents worldwide had 
experiences of mental health problems. Malnutrition, including overweight and obese, is 
one of the risk factors for mental health in adolescents. There is a knowledge gap regarding 
the nutritional status and its correlation with mental health among adolescents who live 
in boarding schools. This study aimed to determine nutritional status and its correlation 
with mental health among adolescents in Islamic boarding schools. 
Methods:  A cross-sectional approach was used in this study in which two schools in South 
Tangerang City of Banten Province were purposively selected and 302 of students aged 
15–18 years were completed this study. BMI-for-age Z-scores (BAZ) was used as the 
nutritional status indicator, and the Strengths and Difficulties Questionnaire (SDQ) was 
used to determine mental health of the subjects. Spearman correlation was used to 
determine the correlation between nutritional status indicator and mental health score. 
Results: Nearly 30% of the subjects were overweight and obese, and almost 20% had result 
of mental health score in categories “borderline” and “abnormal”. There was a significant 
correlation between nutritional status indicator and mental health score among 
adolescents in Islamic boarding schools (r=0.157, P=0.006). 
Conclusion: Adolescents who had higher BAZ, had higher total difficulties scores. The 
schools and policy makers should give attention to nutritional status of the students since 
it is correlated with mental health. 
Keywords adolescents, nutritional status, mental health, boarding school 
Introduction 
 
Mental health is a fundamental and important 
component of health. World Health Organization 
defined mental health as a state of well-being in 
which the individual realizes his or her own abilities,  
 
 
can cope with the everyday stresses of life, can work 
productively and successfully, and can contribute to 
his or her community. Mental health is more than the 
absence of illness and is strongly connected with 
physical health and behavior. Mental health is the 
foundation for well-being and effective functioning 
for an individual and a community.1  
Adolescence is an essential time for enhancing 
mental health behaviors and well-being. During 
adolescence, poor mental health can compromise 
adolescents’ development and future potential, and 
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can lead to both physical and mental health 
impairments in adulthood if they remain untreated.2 
Poor mental health in adolescents is strongly 
associated with lower educational achievements, 
substance abuse, violence, and poor reproductive 
and sexual health.3 It has been estimated that about 
10–20% of adolescents worldwide had experiences 
of mental health problems.2 A high prevalence of 
depression and anxiety problems has been reported 
worldwide over recent years, and there is increasing 
concern regarding adolescents’ mental health. 
Previous studies have found that adolescents are 
more vulnerable to traumatic and stressful events 
and are prone to developing mental health 
problems.4 
Five of the ten leading causes of disability-
adjusted life years (DALY) in people aged 15-44 
years are mental disorders (unipolar depressive 
disorders, alcohol use disorders, self-inflicted 
injuries, schizophrenia, and bipolar affective 
disorder). A study in Australia has shown that 
mental disorders contributed to 60–70% of the total 
DALY in young people age 15–24 years, reinforcing 
the idea that mental disorders are the major 
contributor to disease burden in this age group. 
Aside from disability, mental disorders might also 
contribute a substantial burden on mortality in 
young people. In many communities, a period of the 
heightened risk of suicide is increased in youth, 
where suicide is a leading cause of death in young 
people in China and India.5  
Data from Basic Health Research 2018 in 
Indonesia showed that the prevalence of households 
whose member(s) were diagnosed with 
schizophrenia was 6.7‰, while the prevalence of 
population aged 15 years and above with depression 
and emotional disorders was 6.1% and 9.8%, 
consecutively. The prevalence of households whose 
member(s) were diagnosed with schizophrenia was 
increased nearly 4 times from 2013, while the 
prevalence of emotional disorders among population 
aged 15 years and above was almost doubled. The 
prevalence of depression is not available in 2013. 
Female showed higher prevalence in both 
depression and emotional disorders in Indonesia.6,7 
Malnutrition, including overweight and obesity, 
is one of the risk factors for mental health in 
adolescents.8 Previous studies have found the 
association between body weight status and mental 
health in adolescents. A study amongst children and 
adolescents found that depression and separation 
anxiety was mostly seen among underweight group.9 
Another study found that compared with normal 
weight adolescents, overweight/obese adolescents 
had lower self-esteem, higher overall depression 
scores, and severe anhedonia.10 Several studies also 
mentioned the association between overweight or 
obesity with suicide ideation and attempts, anxiety, 
behavioral problems, and poor self-image.11 
Indonesia’s National Basic Health Research in 2018 
reported that 13.5% of adolescents age 16-18 years 
were overweight and obese, and the trend was 
increasing where the prevalence has risen tenfold 
between 2010 and 2018.6,7 An observational study 
of overweight in Indonesia suggested the urgent 
program and policy action to reduce and prevent 
overweight among all ages, including adolescents.12 
Islamic boarding school or known as pesantren, 
is the oldest Islamic educational institution in 
Indonesia.13 It is an intensive form of education, in 
which students reside at school and visit their 
families only for weekends and vacations.14 
Boarding school can cause a sense of alienation 
since students are physically and emotionally 
isolated from their families and communities that 
may affect their mental health.15 There is a 
knowledge gap regarding the nutritional status and 
its correlation with mental health among adolescents 
in Islamic boarding schools. It is crucial to measure 
nutritional status and mental health to identify the 
problems, and then develop and implement effective 
interventions.  This study aimed to determine the 
correlation between nutritional status and mental 







A cross-sectional approach was used in this study, 
where both independent and dependent variables are 
collected at the same time. Data collection was done 
in July–August 2020 at two Islamic boarding 
schools, located in South Tangerang City, Banten 
Province. South Tangerang was purposively 
selected since it is located in Banten Province, which 
was the 2nd province with largest number of Islamic 
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boarding school, and it had more Islamic boarding 
schools compared to other cities nearby, such as 
Jakarta, Depok, or Bekasi. The selection of the 
schools was based on the presence of the students in 
boarding school since the data collection was 
conducted during Covid-19 pandemic in which only 
small number of boarding schools had resumed their 
activities starting on July 2020. Both of schools 
selected were private Islamic boarding schools, 
which had formal education curriculum equal to 




The subjects in this study were the students grade 
11th and 12th aged 15–18 years in Islamic boarding 
schools. Students grade 10th were not included since 
the data collection was done during the process of 
new student recruitment in the new academic year 
2020/2021. Therefore, the students grade 10th were 
not staying in the boarding school yet. Students who 
were not present during data collection, or refuse to 
participate in the study were excluded. The sample 
size was calculated using correlation coefficient 
formula, resulted in 264 minimum samples. There 
were 306 students voluntarily participated in this 
study. 
 
Anthropometry and measurement 
 
Body weight and height was measured using 
calibrated tools by well-trained school’s staff due to 
the restriction on direct encounter with the students 
in regard to Covid-19 prevention. Previous study 
found that the results of school staff measured 
weight/height using similar protocol to the study 
should validly reflect weight/height status for almost 
all students.16 Body weight was measured using 
SECA weighing scale. This measurement was 
following the standard method of body weight 
measurement: (1) placing the scale on the flat 
surface, (2) positioning the subjects in straight 
position, (3) bare feet, light clothes and taking off 
anything that can alter the result.  Height was taken 
using Shorr Board according to the standard method: 
(1) doing the measurement on the stable surface, (2) 
the subjects should take off any accessories that can 
interfere the measurement, (3) head, shoulders, 
buttocks and heels should touch the board. 
Nutritional status indicator 
 
BMI-for-age Z-score (BAZ) was used as nutritional 
status indicator in this study. After body weight and 
height was measured, the body mass index (BMI) of 
the subjects was calculated by dividing body weight 
(kg) to height (m2). The BAZ was calculated using 
software WHO AnthroPlus which is the global 
application of the WHO Reference 2007 to monitor 
the growth of children and adolescents aged 5–19 
years.17 
 
Mental health score 
 
The Strengths and Difficulties Questionnaire (SDQ) 
was used to determine mental health of the subjects. 
The self-report questionnaire was used in this study. 
The SDQ has been adapted and translated into 
Indonesian language, and also been tested for 
validity and reliability.18 It is made up of a total 25 
statements distributed across five subscales: (1) 
emotional problems, (2) conduct problems, (3) 
hyperactivity, (4) peer problems, and (5) prosocial 
behavior. There were three option of response in 
each statement, “not true”, “somewhat true”, and 
“certainly true”. “Somewhat true” is always scored 
as 1 but the scoring of “not true” and “certainly true” 
varies with the item. The score on each subscale 
ranges from 0-10 points. The first four subscales 
(emotional problems, conduct problems, 
hyperactivity, and peer problems) yield a total 
difficulties score.19 The total difficulties scores were 
categorized into three categories which are normal, 





Before running the analysis, we excluded cases with 
incomplete data. Data was analyzed using software 
IBM SPSS Statistics for Windows version 25. 
Univariate analysis was used to describe the 
characteristics of the subjects, nutritional status, and 
mental health. The data was interpreted in both 
numerical and categorical data. Numerical data was 
analyzed using mean and standard deviation if the 
data was normally distributed, or median (25th – 
75th percentile) if the data was not normally 
distributed. Categorical data was analyzed using 
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frequency (n) and percentage (%) distribution. 
Bivariate analysis was used to see the relationship 
between two variables. The Spearman correlation 
test was used to see the significant association 
between nutritional status indicator and mental 
health score. The results were considered significant 




This study was conducted after receiving an 
approval from Ethical Committee of Faculty of 
Medicine, Universitas Indonesia No. KET-
246/UN2.F1/ETIK/PPM.00.02/ 2020, signed on 
March 2nd 2020, with the amendment of the 
protocol due to the adjustment of data collection 
method during Covid-19 pandemic situation (ND-
709/UN2.F1/ETIK/PPM.0002/2020 signed on June 
29th 2020). Permission before data collection was 
also obtained from the institutions where the study 
conducted. Before the data collection, all of the 
subjects received detail information regarding the 
study purpose and all of measurements. All of the 
subjects selected were voluntarily participated in 
this study. All of the information collected during 




In total, there were 302 students of Islamic boarding 
school aged 15–18 years completed the study and 
included in data analysis. The subjects’ mean age 
was 16.8 ± 0.7 years, and the majority of them were 
girls. The subjects’ parental education level was 
mostly moderate, which indicated the completion of 
junior or senior secondary school education. The 
details on subjects’ characteristics was shown in 
Table 2. 
The prevalence of thin, overweight, and obese in 
subjects were 3.3%, 14.9%, and 7.3%, respectively, 
as shown in Figure 1. This indicated that overweight 
and obese were more serious problem among the 
subjects in this study. The categories of nutritional 
status were reduced into two categories, which were 
overweight and non-overweight, for further 
analysis. 
The mean value of the subjects’ BAZ was 0.19, 
and it was not showing any significant difference 
between boys and girls (P>0.05). After being 
categorized, the proportion of overweight among the 
subjects was 22.2% (Table 3). The proportion of 
overweight was higher in boys than girls, but the 
difference was not statistically significant based on 
the chi-square test. 
Table 4 showed that the total difficulties score 
presented a median value of 11, with the first and 
third quartiles of 8 and 14 respectively. When 
distributed in categories, most of the subjects had a 
“normal” results. The majority of them were also 
categorized as “normal” in all dimensions of 
emotional problem, conduct problem, hyperactivity, 
peer problem, and prosocial. 
The proportion of subjects categorized as 
“abnormal” was mostly found in the dimension of 
emotional problem (9.6%). The scores of emotional 
problem was significantly different between boys 
and girls. The proportion of girls with “abnormal” 
results in emotional problem dimension (13.5%) 
was much higher than boys (4%). The conduct 
problem scores were not showing any significant 
difference between boys and girls, but the significant 
difference was found when it was categorized. The 
proportion of boys categorized as “abnormal” in 
conduct problems (12.1%) was much higher than 
girls (0.6%). 
The Spearman’s rho correlation test resulted in 
significant correlation between total difficulties, 
emotional problem, and hyperactivity scores with 
BAZ (Table 5). This suggested that the higher BAZ 
would result in the higher problem in terms of total 
difficulties, emotional problem and hyperactivity. 
However, the correlations were considered as weak 
since the correlation coefficients were all below 0.3. 
Table 6 showed the comparison of mental health 
score by nutritional status. The result suggested that 
total difficulties and hyperactivity scores were 
significantly higher in overweight subjects. 
However, there were no significant difference 
between emotional problems, conduct problem, peer 





Our results indicated that overweight and obesity 
were more serious health concerns than thinness in 
this study population. The findings also confirmed 
previous study that found a high prevalence of 
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overweight and obesity among the students who 
lived in Islamic boarding schools.20 This finding was 
in line with the results of Basic Health Research 
Indonesia in which 13.5% of adolescents aged 16–
18 years were overweight and obese in 2018, and the 
trend was increasing where prevalence of 
overweight and obesity had risen almost tenfold 
between 2010 and 2018. Meanwhile, the prevalence 
of thin adolescents was decreased in 2018. The high 
and increasing prevalence of overweight and obesity 
in adolescents is a major global public health 
problem since it will affect adolescents’ health in 
later life, not only physical, but also psychological 
health. Studies found that overweight was associated 
with comorbidity conditions, such as hypertension, 
hyperlipidemia, diabetes, sleep apnea, poor self-
esteem, and even depression. In addition, if the 
condition followed-up to adulthood, adolescents 
with overweight or obesity much more likely to 
suffer from cardiovascular and digestive diseases.21 
There are overwhelming studies regarding factors 
associated with overweight and obesity among 
adolescents. Genetic factors, socioeconomic status, 
dietary intake, physical activity, sedentary behavior, 
screen time, sleep duration, food store environment, 
and school food environment are the factors found 
to be associated with overweight or obesity among 
adolescents.22 Adolescents in this study were living 
in boarding school which have same environment, 
including food environment and physical activity 
environment. The schools provided meals three 
times a day, a mandatory physical education class 
once a week, and recess twice a day that can be used 
for students to do physical activity (e.g., sports, 
games, or cleaning activities). However, the students 
still had control regarding their food intake and 
physical activity. They were allowed to buy and 
consume snacks available in school canteen. Their 
parents were also allowed to send foods and snacks 
for the students. Snacking is a great contributor to 
energy intake among adolescents where a study 
among adolescents aged 12-19 years found that 
daily snacks consumption, which resulted in higher 
intake of added sugar, saturated fat, and sodium, 
were associated with overweight and obesity among 
adolescents. The finding suggested that approaches 
targeting snacking behavior are relevant to prevent 
overweight and obesity among adolescents.23  
The result of this study revealed that the prevalence 
of overweight among boys was higher than girls. 
However, there was no statistically significant 
difference between them. This finding was different 
from the previous study, which found that the 
prevalence of overweight and obesity among girls in 
Islamic boarding school was higher than boys.24 
Data of Basic Health Research Indonesia 2018 also 
showed same pattern where the prevalence of 
overweight among girls (11.4%) were higher than 
boys (7.7%).6 Decreasing participation in physical 
activity and sports, particularly for girls, may 
explain the differences.25 On the contrary, a cohort 
study of United States adolescents revealed that 
gender norms were positively associated with 
weight loss attempts and behaviors for girls, while 
in boys, gender norms were positively associated 
with weight gain or muscle building behaviors. 
Gender norms are defined as societies’ rules and 
standards that guide and constrain social behaviors 
for boys and girls regarding how they are supposed 
to act, think, and feel.26 All these findings may 
suggest that the prevalence of overweight in 
adolescents is a concern, regardless the gender. 
This study found that most subjects were not 
having problems in all subscales of the SDQ 
(emotional problem, conduct problem, 
hyperactivity, peer problem, and prosocial). 
However, there were almost 20% of the subjects that 
need further investigation and diagnosis by 
professionals. The lower score was found in peer 
problems and conduct problems, which indicated the 
lower problems in those subscales. A previous study 
mentioned that the students in Islamic boarding 
school were usually having close relationships with 
their peers since they lived and spent most of their 
time with them. Thus, it may explain the lower peer 
problems among them. The students in Islamic 
boarding school must follow the rules of the school, 
including daily activities, such as studying, praying, 
reciting Al-Qur’an, and participating in 
extracurricular activities. This condition may be 
associated with lower conduct problems among 
them.27 
The differences between gender were found in 
emotional and conduct problems. Girls were more 
likely to have emotional problems, while boys were 
more likely to have conduct problems. This pattern 
was similar to previous study among Norwegian 
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adolescents that found higher emotional problems in 
girls and higher conduct problems in boys.28 Girls 
were more likely to have emotional problems, 
especially related to internalizing problems, such as 
depression and anxiety, while boys were more likely 
to have externalizing problems, including conduct 
problems.27 Literature mentioned that hormonal 
changes during menstruation may be associated with 
emotional problems among girls.29  
This study found that nutritional status, which is 
defined as BAZ, was correlated with mental health. 
The higher BAZ would result in higher total 
difficulties, emotional problems, and hyperactivity 
scores. This result was in line with previous studies 
that found higher BMI (body mass index) was 
predictive of higher total difficulties and emotional 
scores.30,31 Adolescents with overweight will attract 
attention to their surroundings and often develop a 
poor self-image, which can lead to being bullied by 
their peers.11 Thus, it may result in emotional 
problems among them.  Moreover, overweight 
subjects were more likely to have higher total 
difficulties scores that indicated poorer mental 
health, compared to non-overweight subjects. 
Overweight adolescents have been shown to be at 
higher risk of poor psychological health in general. 
Likewise, this study also found that overweight 
subjects were having higher scores in the 
hyperactivity subscale. This was aligned with 
previous study that found a significantly higher 
prevalence of Attention-Deficit/Hyperactivity 
Disorder (ADHD) for overweight children and 
adolescents aged 11-17 years. Children and 
adolescents with ADHD more frequently reported 
eating problems and were less likely to engage in 
physical activity. Hence, it may lead to 
overweight.32,33 
There were some limitations to the current study. 
First, there is a possibility of random errors due to 
self-reported questionnaire. However, the SDQ is a 
brief, widely used, valid, and reliable instrument to 
determine mental health of adolescents. Second, the 
direction of nutritional status and mental health 
relationship may be bidirectional, but it cannot be 
determined in this study due to the cross-sectional 
design. Third, the Islamic boarding schools in this 
study were purposively selected. Thus, precautious 




Nutritional status, determined by BMI-for-age Z-
scores, was significantly correlated with mental 
health in terms total difficulties score, emotional 
problem, and hyperactivity. Adolescents with 
overweight showed higher total difficulties score 
and hyperactivity. Gender differences was found in 
mental health where girls were more likely to have 
emotional problems, while boys were more likely to 
have conduct problems. We suggest that the schools 
should give more attentions regarding the nutritional 
status and mental health of the students. Nearly 30% 
of the students were overweight and obese, which 
should be taken seriously since it will affect their 
health in later life. Investigating the health behavior 
associated with nutritional status in the schools is 
recommended since boarding schools play an 
important role in promoting healthy behavior. 
Developing and implementing school-based mental 
health promotion and interventions are 
recommended since almost 20% of the students 
were indicated a need to further diagnose of mental 
health problems by professionals. Further study is 
needed to investigate other potential factors 
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Figure 1. Nutritional status of the subjects 
Table 1. The SDQ scores categories 
Subscales Normal Borderline Abnormal 
Total difficulties score 0–15 16–19 20–40 
Emotional problems 0–5 6 7–10 
Conduct problems 0–3 4 5–10 
Hyperactivity 0–5 6 7–10 
Peer problems 0–3 4–5 6–10 
Prosocial behavior 6–10 5 0–4 
 
Table 2. Characteristics of the subjects (n=302) 
Characteristics Results  
Age, years, mean±SD 16.8±0.7 






Father’s education level, n (%) 
Low (illiteracy-primary school) 






Mother’s education level, n (%) 
Low (illiteracy-primary school) 
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Table 3. Nutritional status of the subjects 
 








    Non-overweight, n (%) 












aResult presented in mean±SD since the data was normally distributed (tested by Kolmogorov-Smirnov with P value>0.05), 
bContinuous variable significance was tested by the Student’s t-test, cCategorical variable significance was tested by chi-Square 
test 
 
Table 4. The subjects’ scores of total difficulties, emotional problem, conduct problem, hyperactivity, peer 
problem and prosocial 
 
Mental health 








Total difficulties scorea 
      Normal, n (%) 
      Borderline, n (%) 















Emotional problems scorea 
      Normal, n (%) 
      Borderline, n (%) 
















Conduct problems scorea 
      Normal, n (%) 
      Borderline, n (%) 

















      Normal, n (%) 
      Borderline, n (%) 















Peer problems scorea 
      Normal, n (%) 
      Borderline, n (%) 
















      Normal, n (%) 
      Borderline, n (%) 
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Table 5. Correlation between nutritional status indicator and mental health score (n=302) 












0.157** 0.166** 0.018 0.170** -0.033 0.015 
**Statistical analysis used Spearman correlation test with significance level of p-value<0.01 
 




Mental health score (median, Q1–Q3) 
TD EP CP H PP PS 
Non-overweight 
(n=235) 11 (8–14) 3 (2–5) 2 (1–3) 3 (2–4) 2 (1–3) 9 (7–10) 
Overweight 
(n=67) 12 (10–15) 4 (3–5) 2 (2–3) 4 (3–5) 2 (1–3) 9 (8–10) 
p-value 0.005** 0.079 0.281 <0.001** 0.511 0.841 
**Statistical analysis used Spearman correlation test with significance level of p-value<0.01 






We would like to acknowledge the Islamic boarding 
schools participated in this study, the teachers who 
supported this study, and the students who were 
voluntarily participated. 
 
Funding and conflict of interest 
 
This study was partially funded from the scholarship 
of Board for Development and Empowerment of 
Human Resources in Public Health (Badan 
Pengembangan dan Pemberdayaan Sumber Daya 
Manusia Kesehatan), Ministry of Health, Republic 
Indonesia. There is no conflict interest concerning 







This article is distributed under the terms of the  
Creative Commons Attribution 4.0 International 
Licence 
(http://creativecommons.org/licenses/by/4.0/), 
which permits unrestricted use, distribution, and 
reproduction in any medium, provided you give 
appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons 




1.  Matlala M, Maponya ML, Chigome AK, Meyer JC. 
Overview of mental health: A public health priority. SA 
Pharm J. 2018;85(6):46–53.  
2.  Seedaket S, Turnbull N, Phajan T, Wanchai A. 
Improving mental health literacy in adolescents: 
systematic review of supporting intervention studies. 
Trop Med Int Heal. 2020;25(9):1055–64.  
3.  Ekaningsih A, Hadi EN, Indriani N. Sources of 
 
World.Nutr.Journal | 104  
information for mental health counseling services 
uptake at Satelit Makara Clinic, Universitas Indonesia. 
In: The 5th International Conference on Public Health. 
2019. p. 575–7.  
4.  Qi M, Zhou SJ, Guo ZC, Zhang LG, Min HJ, Li XM, et 
al. The effect of social support on mental health in 
Chinese adolescents during the outbreak of COVID-19. 
J Adolesc Heal [Internet]. 2020;67(4):514–8. Available 
from: https://doi.org/10.1016/j.jadohealth.2020.07.001 
5.  Patel V, Flisher AJ, Hetrick S, McGorry P. Mental 
health of young people: a global public-health 
challenge. Lancet. 2007 Apr 14;369(9569):1302–13.  
6.  Badan Penelitian dan Pengembangan Kesehatan 
Kementerian Kesehatan RI. Riset kesehatan dasar 
2018. Jakarta; 2018.  
7.  Badan Penelitian dan Pengembangan Kesehatan 
Kementerian Kesehatan RI. Riset kesehatan dasar 
2013. Jakarta; 2013.  
8.  World Health Organization. Mental health: 
strengthening our response [Internet]. [cited 2020 Oct 
10]. Available from: https://www.who.int/news-
room/fact-sheets/detail/mental-health-strengthening-
our-response 
9.  Mohammadi MR, Khaleghi A, Mostafavi SA, Ahmadi 
N, Kamali K, Hooshyari Z, et al. Gender determines the 
pattern of correlation between body mass index and 
major depressive disorder among children and 
adolescents: Results from iranian children and 
adolescents’ psychiatric disorders study. Child Obes. 
2019;15(5):331–7.  
10.  Lee JI, Yen CF. Associations between body weight and 
depression, social phobia, insomnia, and self-esteem 
among Taiwanese adolescents. Kaohsiung J Med Sci 
[Internet]. 2014;30(12):625–30. Available from: 
http://dx.doi.org/10.1016/j.kjms.2014.09.005 
11.  van Vuuren CL, Wachter GG, Veenstra R, Rijnhart 
JJM, van der Wal MF, Chinapaw MJM, et al. 
Associations between overweight and mental health 
problems among adolescents, and the mediating role of 
victimization. BMC Public Health [Internet]. 
2019;19(1):612. Available from: 
https://doi.org/10.1186/s12889-019-6832-z 
12.  Oddo VM, Maehara M, Rah JH. Overweight in 
Indonesia: An observational study of trends and risk 
factors among adults and children. BMJ Open 
[Internet]. 2019;9(9):1–14. Available from: 
https://bmjopen.bmj.com/content/9/9/e031198.info 
13.  Marzuki, Miftahuddin, Murdiono M. Multicultural 
education in salaf pesantren and prevention of religious 
radicalism in Indonesia. Cakrawala Pendidik. 
2020;39(1):12–25.  
14.  Behaghel L, Chaisemartin C De, Gurgand M. Ready for 
boarding? The effects of a boarding school for 
disadvantaged students. Am Econ J. 2017;9(1):140–64.  
15.  Bista M, Cosstick FE. Providing education to girls from 
remote and rural areas. Bangkok: UNESCO Asia and 
Pacific Regional Bureau for Education; 2005.  
16.  Thompson HR, Linchey JK, King B, Himes JH, 
Madsena KA. Accuracy of school staff-measured 
height and weight used for BMI screening and 
reporting. J Sch Health. 2019;89(8):629–35.  
17.  World Health Organization. AnthroPlus for personal 
computers manual: software for assessing growth of the 
world’s children and adolescents [Internet]. Geneva. 
2009 [cited 2019 Oct 16]. Available from: 
http://www.who.int/growthref/tools/en/ 
18.  Oktaviana M, Wimbarti S. Validasi klinik strenghts and 
difficulties questionnaire (SDQ) sebagai instrumen 
skrining gangguan tingkah laku. J Psikol. 
2014;41(1):101–14.  
19.  Ortuño-Sierra J, Aritio-Solana R, Fonseca-Pedrero E. 
Mental health difficulties in children and adolescents: 
The study of the SDQ in the Spanish National Health 
Survey 2011–2012. Vol. 259, Psychiatry Research. 
2018. p. 236–42.  
20.  Girvina Y, Nurhayati F. Perbandingan tingkat 
kecukupan energi dan status gizi antara siswa yang 
bermukim di pesantren dan siswa yang bermukim di 
rumah. J Pendidik Olahraga dan Kesehat. 2018;Volume 
06(2):321–5.  
21.  Sanyaolu A, Okorie C, Qi X, Locke J, Rehman S. 
Childhood and adolescent obesity in the United States: 
A public health concern. Glob Pediatr Heal. 2019;6:1–
11.  
22.  Narciso J, Silva AJ, Rodrigues V, Monteiro MJ, 
Almeida A, Saavedra R, et al. Behavioral, contextual 
and biological factors associated with obesity during 
adolescence: A systematic review. PLoS One. 
2019;14(4):1–20.  
23.  Tripicchio GL, Kachurak A, Davey A, Bailey RL, 
Dabritz LJ, Fisher JO. Associations between snacking 
and weight status among adolescents 12–19 years in the 
United States. Nutrients. 2019;11(7):1–11.  
24.  Choirotussanijah C, Hotimah H. Hubungan status gizi 
(indikator IMT) terhadap kejadian metabolic syndrome 
di Pondok Pesantren Al-Hidayah, Kabupaten Ngawi 
2018. Med Technol Public Heal J. 2019;3(1):23–8.  
25.  Todd AS, Street SJ, Ziviani J, Byrne NM, Hills AP. 
Overweight and obese adolescent girls: The importance 
of promoting sensible eating and activity behaviors 
from the start of the adolescent period. Int J Environ Res 
Public Health. 2015;12(2):2306–29.  
26.  Nagata JM, Domingue BW, Darmstadt GL, Weber AM, 
Meausoone V, Cislaghi B, et al. Gender norms and 
weight control behaviors in U.S. adolescents: A 
prospective cohort study (1994-2002). J Adolesc 
Health. 2020 Jan;66(1S):S34–41.  
27.  Izfanna D. Adolescent mental health; identifying the 
need and impact of education in Pondok Pesantren on 
mental health. In: Proceedings of the First International 
Conference on Religion and Education. 2020.  
28.  Bøe T, Hysing M, Skogen JC, Breivik K. The Strengths 
and Difficulties Questionnaire (SDQ): Factor structure 
and gender equivalence in Norwegian adolescents. 
PLoS One. 2016;11(5):1–15.  
29.  Yusuf NR, Sabarinah. Emotional problems in high 
school students in Jakarta. In: The 1st International 
Conference on Global health. 2017. p. 165–74.  
 
World.Nutr.Journal | 105  
30.  Walders-Abramson N, Nadeau KJ, Kelsey MM, 
Schmiege SJ, Ellert S, Cejka A, et al. Psychological 
functioning in adolescents with obesity co-morbidities. 
Child Obes. 2013;9(4):319–25.  
31.  Bjertnaes AA, Fossum IN, Oma I, Bakken KS, Arne T, 
Holten-Andersen MN. A cross-sectional study of the 
relationship between mental health problems and 
overweight and obesity in adolescents. Front Public 
Heal. 2020;8(August):1–8.  
32.  Erhart M, Herpertz-Dahlmann B, Wille N, Sawitzky-
Rose B, Hölling H, Ravens-Sieberer U. Examining the 
relationship between Attention-Deficit/Hyperactivity 
Disorder and overweight in children and adolescents. 
Eur Child Adolesc Psychiatry [Internet]. 
2012;21(1):39–49. Available from: 
https://doi.org/10.1007/s00787-011-0230-0 
33.  Mercurio LY, Amanullah S, Gill N, Gjelsvik A. 
Children with ADHD engage in less physical activity. J 
Atten Disord [Internet]. 2019 Dec 14; Available from: 
https://doi.org/10.1177/1087054719887789 
 
 
 
 
 
 
 
 
 
